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(54) SLUDGE CONCENTRATING METHOD AND APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sludge concentrating method capable of 
efficiently concentrating sludge, easy in maintenance control and capable of always 
making the quality of discharged water good, and provide further an apparatus therefor. 
SOLUTION: Raw water containing sludge generated in a waste water treatment process 
is supplied to a separation and concn. tank 1 having a membrane separator 2 equipped 
with a separation membrane and the permeated water filtered by the membrane 
separator 2 is discharged to the outside of the separation and concn. tank 1 to 
concentrate sludge in raw water and, after the concn. of sludge in raw water within the 
separation and concn. tank 1 reaches a predetermined value, a part or the whole of 
cone, sludge is discharged to the outside of the separation and concn. tank 1 . Hollow 
yann type separation membranes are used in the membrane separator 2. For example, a 
cellulosic or polyolef inic material is used. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sludge concentration approach and equipment wWch 
condense and streamline the sludge generated in the process of waste water treatment in which waste water, 
such as nightsoil and sewage, is processed biologically. 
[0002] 

[Description of the Prior Art] Conventionally, the organic the-sex-industry waste water fix)m city waste water, 
such as nightsoil and sewage, works, etc. is discharged to the river etc., after processing which removes the 
various suspended solids (SS) contained in it and the soluble organic substance is performed. Processing of the 
above-mentioned city waste water and organic the-sex-industry waste water is performed as follows using the 
system as shown in (kawing4 . First, precipitate separation of tiie suspended solid at an initial setting tank with 
the comparatively big waste water raw water which it is going to process is carried out. Next, the water-soluble 
organic component in raw water is decomposed by active sludge with an aerator. Then, a river etc. is stocked 
after precipitate separation of the sludge is carried out in a final sedimentation tub. 

[0003] Altiiough it is drawn out from a system and processing of incineration, reclamation, composting, etc. is 
finally performed, in order to easy-ize such a final treatment, as for the excess sludge generated by processing 
using the above-mentioned system, it is desirable to condense the above-mentioned excess sludge to some 
extent before drawing, to reduce moisture content, and to streamline. Although concentration of the sludge in 
the waste-water-treatment approach using the above-mentioned system is made by carrying out gravitational 
settling of the sludge by ttie final sedimentation tub and the sludge thickener, in order that concentration of 
sludge may take long duration to it in this sludge concentration approach, it does not obtain a colander using a 
mass thing as a final sedimentation tub, but has the problem which needs a lot vast for facility installatioa 
Moreover, the enrichment factor of the obtained concentration sludge was inadequate, moisture content was 
high, and increase of the cost which the above-mentioned final treatment takes was caused 
[0004] Furtheraiore, when especially waste water is sewage, the amount of sludge which fluctuation of the 
water quality of waste water, amount of water, water temperature, etc. is large, and is generated by these 
fluctuation may be changed sharply. By the above-mentioned approach, in order for sludge concentration to 
take long duration, \viien the amount of sludge increased sharply, the sludge concentration processing by the 
final sedimentation tub may stop meeting the deadline and the capacity over of such a final sedimentation tub 
arises, excess sludge drawing from a final sedimentation tub is suspended, and management which stores 
excess sludge in an aerator or a final sedimentation tub temporarily is performed. However, when such excess 
sludge was piled up, the processing conditions of the vAiolc system collapsed and there was a possibility that 
sludge might flow out of a final sedimentation tub, and aggravation of final effluent water quality might arise. 
Although it is possible to prepare the reserve tub which stores this temporarily when the amount of sludge 
which should cany out concentration processing becomes superfluous in order to cope with this problem, it is 
very uneconomical to prepare separately the tub with vsiiich actual waste water treatment is not presented, and 
there is un-arranging [ which moreover needs the fiirther vast lot for the above-mentioned reserve tub 
installation ]. Moreover, although the sludge concentration approach using a demarcation membrane was also 
examined, there was a problem to which transparency flux faUs for a short period of time, the maintenance took 
the great effort and there was a problem on which processing cost increases. 



[0005J 

[Problein(s) to be Solved by the Invention] In view of the above-mentioned point, this invention can perfonn 
sludge concentration eflBciently, and can make the water quality of a final effluent always good, moreover, is 
easy a maintenance and aims at offering the sludge concentration approach and equipment of processing cost 
which can be reduced. 
[0006] 

[Means for Solving the Problem] The raw water which contains the sludge generated in the process of waste 
water treatment in this invention In discharging the permeated water which suppUed the separation thickener 
tank which has the membrane separation device equipped with the demarcation membrane, and was filtered by 
the membrane separation device out of a separation thickener tank, and carrying out concentration processing 
of the sludge in raw water After tiie sludge concentration in raw water in a separation thickener tank reached 
the predetermined value, the sludge concentration ^roach characterized by discharging some or all of sludge 
that was condensed out of a separation thickener tank was made into the solution means of the above- 
mentioned technical problem, moreover, the time of a membrane separation device performing sludge 
concentration processing - the raw water in a separation thickener tank - before water level falls even to the 
upper limit of a membrane separation device, sludge concentration processing may be suspended and the 
condensed sludge may be discharged out of a separation thickener tank, moreover, the thing for which the raw 
water of tales doses is newly mostiy suppUed to a separation thickener tank serially with the discharged 
permeated water in case a membrane separation device performs sludge concentration processing - the raw 
water in a separation thickener tank ~ you may make it maintain water level at about 1 law Moreover, in case a 
membrane separation device performs sludge concentration processing, it is desirable to reduce a permeated 
water flow rate gradually according to the rise of the sludge concentration in raw water in a separation 
thickener tank. Moreover, the sludge concentration in raw water in a separation thickener tank may discharge 
these some or all of sludge that was condensed out of a separation thickener tank, after reaching by 1 .5 to 30 
times the sludge concentration in raw water before concentration processing. A hollow fiber may be used as a 
demarcation membrane of said membrane separation device. Moreover, as a membrane separation device, the 
thing equipped with the flat tip hollow fiber module may be used. Moreover, in case a membrane separation 
device performs sludge concentration processing, it is desirable by performing Ayr scrubbing processing to a 
demarcation membrane suitably to wash a demarcation membrane. Moreover, in case a membrane separation 
device performs concentration processing of sludge, it is desirable to add a flocculant in a separation thickener 
tank. Moreover, the sludge concentration equipment of this invention prepares a membrane separation device 
and the powder trachea arranged under the membrane separation device in a separation thickener tank, and is 
characterized by cormecting to a separation thickener tank a discharge means to discharge the sludge by which 
concentration processing was carried out out of a tub. 
[0007] 

[Embodiment of the Invention] Hereafter, although the example of an operation gestalt of tiiis invention is 
e>q)lained to a detail with reference to a drawing, this invention is not limited only to the example of an 
operation gestalt shown below. 

[0008] Drawing 1 shows the example of 1 operation gestalt of the sludge concentration equipment of this 
inventioa The sludge concentration equipment shown here forms a membrane separation device 2 and the 
powder trachea 3 arranged under the membrane separation device 2 in the separation thickener tank 1, and 
connects to the separation thickener tank 1 sludge discharge Rhine lb used as a discharge means to discharge 
the sludge in the separation thickener tank 1 out of a tub. Raw water supply line la for supplying in a tub the 
raw water which contained in the separation thickener tank 1 the sludge which should be condensed is 
prepared. Moreover, as for sludge discharge Rhine lb, it is desirable to coimect near the pars basilaris ossis 
occipitalis of the separation thickener tank 1 . 

[0009] The flat tip hollow fiber module equipped with the demarcation membrane of die hollow filament type 
shown in drawing 2 as a membrane separation device 2, for example can be used. The outline configuration of 
this thing is carried out fix)m the tubular base material 8 formed in the both ends of the demarcation membrane 
7 which consists of a hollow fiber which consists of two or more hollow filaments, and a demarcation 
membrane 7. What can use the thing of various porosity for the hollow filament of a demarcation membrane 7, 
for example, consists of various ingredients, such as a cellulose system, a polyolefine system, a polyvinyl 



alcohol system, a PMMA system, and a polysulfone system, may be used. Especially, the thing of the quality of 
' the material with the high ductility of polyetiiylene, polypropylene, etc. is desirable. The thickness of a hollow 
fiber has [ 20-2000 micrometers and an aperture / .0.01-lmicrometer and a void content ] a 5-300- 
micrometer thing desirable [ moreover, / the outer diameter of a hollow filament ] although not limited especially 
20 to 90%. 

[00 1 0] Moreover, as for a demarcation membrane 7, it is desirable that it is the so-called lasting 
hydrophilization film \^4lich has a hydrophilic group on a fiont face. As for this, ******** and the organic 
substance adsorption to a film surface toke place [ a hydrophobic interaction ] that the fi'ont face of a 
demarcation membrane 7 is hydrophobicity between the processed underwater organic substance and a 
demarcation membrane fix)nt face, this leads to pit lock oirt, and it is because it is difficult for ttie filtration life of 
a demarcation membrane 7 to recover the filtration performance degradation by the blinding v^ch moreover 
originates in such adsorption by being easy to become short by washing. On the other hand, since the 
hydrophobic interaction on the organic substance and the fix)nt face of a demarcation membrane can be 
controlled and adsorption of the organic substance to a film surface can be suppressed by the lasting 
hydrophilization film, it is suitable. Furthermore, by the lasting hydrophilization film, even if it dries, it is hard for 
a film surface to be in dryness with air bubbles, and for hydrophobicity to become strong fijrther by this, and to 
cause the fall of transparency flux by the hydrophobic film, when Ayr scmbbing processing mentioned later is 
performed, but to produce the fall of transparency flux that it is hard to become hydrophobicity. 
[00 1 1 ] The tubular base material 8 is the tubed thing by which the internal way 9 was formed in the interior. In 
addition, although the tubular base material 8 shown in this drawing 2 is a cylinder-like thing, it may not be 
restricted to this and an appearance may be a square pole-like thing. The slit 1 1 which met in that die-length 
direction is formed in the side attachment wall 10 of this tubular base material 8. Hie edge of a demarcation 
membrane 7 is inserted in this slit 1 1 , the clearance between a slit and a demarcation membrane is blockaded 
by sealant, and support immobilization of the demarcation membrane 7 is carried out firmly. That is, in die 
membrane separation device 2, the both ends of a demarcation membrane 7 are supported by two tubular 
base materials 8, respectively. In this case, the edges of a demarcation membrane 7 are grain direction both 
ends of a hollow filament, and the both ends of each hollow filament come to be located in the internal way 9 of 
the tubular base material 8. The width of face of a slit 1 1 has 30 desirablemm or less, and it is more desirable in 
it being 10mm or less. This is because it becomes easy to arrange with one train each hollow filament which 
constitutes a demarcation membrane 7 more tidily by narrowing width of face of a slit 1 1 . If a hollow filament 
does not gather, but a hollow fiber is confiised and is formed, two or more hollow filaments will become a 
bundle by adhesion of sludge etc., fixing unification will be carried out, and surface area of a draiarcation 
membrane will not be able to be utilized effectively, but separability ability will M. Althou^ not limited, if 
especially the die length of a slit 1 1 is not much short, it cannot erdarge the film surface product of a 
demarcation membrane, and cannot raise separability ability. Moreover, manufacture will become difficult if not 
much long. 100-2000mm is made suitable. 

[00 12] wMe the above-mentioned sealant converges with the opening condition of the edge maintained and 
fixes each hollow filament of a demarcation membrane 7 to a slit 1 1 - the internal way 9 of the tubular base 
material 8 - the liquid fi*om the outside - it divides densely and is formed by making a slit 1 1 fill up with and 
harden what made liquefied an epoxy resin, an unsaturated pofyester resin, polyurethane, etc. Moreover, it is 
possible by inserting a demarcation membrane in two or more trains, fixing to them to one slit, or forming two 
or more sUts to one tubular base material, inserting a demarcation membrane in each slit and fixing to it to form 
two or more demarcation membranes 7 in one membrane separation device. More ones of tiie number of 
demarcation membranes 7 become [ to be able to increase the film surface product as the whole and to raise 
the processing engine performance ] possible and are desirable. However, if three or more demarcation 
membranes are prepared, since the cleaning effect of the demarcation membrane located inside cannot be 
heightened at the time of washing of the demarcation membrane mentioned later, two sheets are suitable for a 
demarcation membrane. 

[00 1 3] The membrane separation device 2 of such a configuration can arrange more than one in one separation 
thickener tank 1 . By arranging two or more membrane separation devices 2, the film surface product as the 
whole can be made to be able to increase, and the processing engine performance can be raised. Moreover, 
vAicn miniaturization of a separation thickener tank is taken into consideration, the nanower one of adjoining 



spacing between membrane separation device 2 is desirable. For this reason, spacing of each membrane 
separation device needs to choose in consideration of the magnitude of the film surface product of the 
demarcation membrane occupied to a membrane separation device, the number of membrane separation 
devices, and the size of a tubular base material, that spacing has the desirable range of 5- 100mm, and its range 
which is 5-70mm is more desirable. The permeated water discharge piping 6 which has a suction pump 5 can 
be connected to each tubular base material 8, and the permeated water which penetrated the demarcation 
membrane 7 can be discharged now besides the separation thickener tank 1 through the internal way 9 and 
piping 6. 

[00 14] As for the height location of the membrane separation device 2 in the separation thickener tank 1, 
setting as follows is desirable, in order for a demarcation membrane 7 to touch on the open air and to cause the 
fall of the transparency flux by hydrophobing of a demarcation membrane 7, if this water level becomes lower 
than the membrane separation device 2 upper-limit section although the amount of raw water in a tub 1 
decreases with filtration by the membrane separation device 2 and water level becomes low -- raw water - it 
is not desirable to reduce water level more than it For this reason, in order to condense the sludge in raw 
water for a high scale factor, without reducing the transparency flux of a demarcation membrane 7, the ratio of 
the height of the tub 1 to the height fcom tub 1 pars basilaris ossis occipitalis to the membrane separation device 
iq)per limit section is enlarged more, and the thing in the separation thickener tank 1 for wliich a membrane 
separation device 2 is arranged if possible in the lower part is desirable. Although this ratio is suitably set up 
after taking into consideration the sludge concentration in the raw water which should be processed, being 
referred to as 1.5-30 is usually desirable. 

[00 1 5] Moreover, it can consider as the hollow object with which much pores were formed, and can connect 
Avith the blower 4 which sends in air in this powder trachea 3, and the above-mentioned powder trachea 3 can 
send in gases, such as air, now as a condition of air bubbles in the separation thickener tank 1 by working a 
blower 4. By using this powder trachea 3, processing which removes the sludge which the demarcation 
membrane 7 was made to rock according to the air bubbles which emitted and go up firom the Ayr scmbbing 
processing 3, i.e., a powder trachea, to a demarcation membrane 7, and the stream which this generates, and 
the hollow filaments which constitute a demarcation membrane 7 rubbed, or adhered to the film fix)nt face by 
relative flow of water can be performed. 

[0016] Next, the 1st example of an operation gestalt of the sludge concentration ^proach of this invention is 
explained by making into an example the case where the above-mentioned equipment is used. First, the waste 
water raw water containing the sludge by which concentration processing should be carried out is supplied in 
the separation thickener tank 1 through raw water supply line la. Subsequentiy, a suction pump 5 is worked 
and the raw water in a tub 1 is filtered with a membrane separation device 2. The permeated water filtered by 
the demarcation membrane 7 of a membrane separation device 2 is discharged out of the separation thickener 
tank 1 through piping 6, and is discharged as it is. while the sludge concentration in raw water in the separation 
thickener tank 1 increases with advance of filtration and sludge is condensed on the other hand - the raw 
water in a tub 1 - water level falls. The above-mentioned filtration processing is performed until the sludge 
concentration in the raw water in the separation thickener tank 1 reaches a predetermined value. 
[0017] As this sludge concentration, it is desirable to consider as about 1.5 - 6 % of the weight, and it is still 
more desirable to consider as 2 - 4.5 % of the weight, if a demarcation membrane 7 is exposed to the open air, 
in order [ under the present circumstances, ] for the film to cany out hydrophobing and to cause a flux fall - 
raw water - before water level falls even to the upper limit of a membrane separation device 2, it is desirable 
to stop the above-mentioned filtration processing. Moreover, although the concentration of the above- 
mentioned concentration sludge may be defined according to the concentration rate of sludge, and this 
concentration rate is defined after also taking into consideration the sludge concentration in raw water before 
concentration, it is usually desirable to cany out by 1 .5 to 30 times the sludge concentration in raw water 
before concentration. 

[0018] the above-mentioned sludge concentration processing - the raw water in the separation thickener tank 
1 - in carrying out until water level reaches tiie upper limit section of a membrane separation device 2, 
according to the ratio of tub height to the distance fi*om separation thickener tank 1 pars basilaris ossis 
occipitalis to the upper Umit of a membrane separation device 2, it decides the concentration rate of sludge, for 
example, when the above-mentioned ratio is 2, sludge is condensed twice, and when the above-mentioned 



ratio is 3, it is condensed 3 times. 

[0019] Moreover, pit lock out of a demarcation membrane 7 becomes easy to take place inevitably, and 
filterability gets worse as the sludge concentration in rav^ water in the separation thickener tank 1 rises with the 
above-mentioned filtration actuatioa Moreover, generally, pit lock out becomes easy to take place, so that 
membranous transparency flux becomes large. For this reason, it is desirable in order that restricting operation 
of a suction pump 5 continuously or gradually, and reducing gradually transparency flux, i.e., a permeated 
water flow rate, with the rise of sludge concentration may filter stably. Under the present circumstances, 
wiienever the al)ove-mentioned sludge concentration doubles, as for the fall rate of the above-mentionei flow 
rate, it is desirable to decrease the above-mentioned flow rate 5 to 70%, and it is usually still more desirable [ 
after also taking into consideration the description of sludge, and the sludge concentration in raw water, it is set, 
but ] to make it decrease 10 to 50%. Since the effectiveness which will prevent pit lock out and will prevent a 
flux fall if the fall rate of this flow rate is set up so that it may become less than 5% whenever the above- 
mentioned sludge concentration doubles runs short, a permeated water flow rate will become low if it sets up 
so that 70% may be exceeded, and the time amount which a sludge disposal takes becomes long too much, it 
is not desirable. 

[0020] Moreover, a blower 4 is worked in the process in which the above-mentioned sludge concentration 
processing is performed, if needed. By sending in air in the separation thickener tank 1 in the state of air 
bubbles through the powder trachea 3, contacting this to a demarcation membrane 7, and performing Ayr 
scrubbing processing to a demarcation membrane 7 The sludge adhering to a film fix)nt face is removed, the 
flux fall by pit lock out is prevented, and it becomes possible to continue at a long period of time and to 
perforai stable operation. 

[002 1 ] Moreover, when a flocculant is added in the separation thickener tank 1 in the case of the above- 
mentioned sludge concentration processing, since it can prevent weakening the interaction of sludge and the film 
and sludge adhering to a demarcation membrane 7, it is desirable. If a flocculant is added, the sludge of 
detailed flocks will also gather, and it will come to form larger flocks with high reinforcement, and will be hard 
coming to adhere to a demarcation membrane 7. 

[0022] The flocculant which can be used for this invention will not be limited, especially if the detailed flocks of 
sludge are made to make it big and rough and it is made the flocks of moderate magnitude. As an example, the 
polymer coagulant of a cation system, an anion system, the Nonion system, or both sexes is raised. The 
synthetic macromolecule flocculant of a cation system is suitable also in especially inside. Although the amount 
of the polymer coagulant used is based also on tiie description of sludge when adding only a polymer 
co^ant, the amount which serves as 0. 1 - 5 weight section to the (suspended solid SS) 100 weight section is 
desirable, and especially 0. 1 - 1 wei^t section is desirable. Forming [ of flocks ] becomes inadequate [ under 
the 0.1 weight section ]. Moreover, since flocks re-distribute or there is a possibility that the adhesion to the 
demarcation membrane of flocks may increase when [ than 5 weight sections ] more, it is not desirable. It may 
add in piping which transports raw water to the separation thickener tank 1 , or a flocculant may be direcfly 
added to the separation tiiickener tank 1 , What is necessaiy is just to use the existing technique, such as 
dropping and in-line mbdng, suitably as the addition approach. 

[0023] Moreover, when metal system flocks modifiers, such as an iron system and an aluminum system, may 
be used and it uses this flocks modifier by the approach of this invention, after adding a flocks modifier, it is 
desirable to adopt the approach of adding a botii-sexes system polymer coagulant. As this metal system flocks 
modifier, although a suMiric-acid band, a ferric chloride, a ferrous sulfate, the Fori iron sulfate, etc. are used, 
the inorganic coagulant of an iron system is desirable especially. 

[0024] The above-mentioned both-sexes system high polymer coagulant is a high polymer coagulant which has 
both cationic radical and anionic radical in one molecule. As a cationic radical, a caiboxyl group, sulfone 
radicals, or these salts are ********** as anionic radicals, such as tertiary amine, its neutralization salt, and 
the 4th class salt Moreover, the Nonion nature component other than these ionicity components may be 
contained. An acrylic acid, methacry lie acids, or these alkali-metal salts are more specifically mentioned as an 
anionic monomeric unit As a cationic monomeric unit, dimethylaminoethyl (meta) aery late, diethylaminoethyl 
(meta) acrylate, dimethylaminopropyl (meta) acrylamide, diethylamino propyl (meta) aciylamide, allyl 
compound dimethylamines or these neutralization salts, the 4th class salt, etc. are mentioned. As a monomeric 
unit of the Nonion nature, acrylamide (meta), N, and N-dimethyl (meta) acrylamide, N, and N-diethyl (meta) 



aciylamide etc. is mentioned. 

* [0025] The technique of adding a metal system flocks modifier in piping which transports raw water to the 
separation tfiickener tank 1 as the technique of adding a flocculant after addition of a metal system flocks 
modifier, and adding a flocculant in a separation thickener tank may be adopted. 

[0026] In the approach of adding such a metal system flocks modifier and a flocculant, first, by adding a metal 
system flocks modifier, when the mucus matter layer and dissolution component in sludge react with a metal 
system flocks modifier, electric charge neutralization is carried out and hydrophobing of the hydrophile colloid 
is carried out Thereby, although particle diameter is small, reforming of the sludge is carried out so that an 
adhesive small firai nucleus may be formed Then, if a both-sexes system polymer coagulant is added, 
flocculants will intervene direct or a metal ion and it will bridge-formation-ize while ionic dissociation of the 
both-sexes system polymer coagulant is carried out in the liquid phase and it has positive/negative both electric 
charges. And the bridge-formation-ized flocculant is combined with the nucleus of the above-mentioned sludge 
particle, and big and rough flocks are generated. Moreover, if it nuxes by stirring the raw water in a tub etc., 
the generation reaction of the above-mentioned flocks will advance eflSciently, and the generated flocks will 
become hydrophobing and the firm contracted thing more. Furthermore, the metal ion and polymer which 
remain in the liquid phase are almost lost, and sludge will be in the good condition of filterability without 
viscosity, and detachability. Therefore, even if the sludge in raw water is tfie thing of diflSculty dehydration 
nature, it condenses good, and eflBcient sludge concentration is attained. 

[0027] As for the sludge condensed within the separation thickener tank 1 as mentioned above, the part or all 
is discharged out of the separation thickener tank 1 through sludge discharge Rhine lb. Then, raw water is 
newly siq)plied in the separation thickener tank 1, the above-mentioned concentration processing actuation is 
performed again, and this actuation is repeated hereafter. After the concentration sludge taken out out of the 
tub 1 through sludge discharge Rhine lb is fiirther dehydrated using a belting press etc., final treatments, such 
as incineration, reclamation, and composting, are performed. The above-mentioned concentration sludge is 
alreacfy condensed for a high scale factor within the separation thickener tank 1, and since it is reduction-ized 
while moisture content is made low, it becomes easy above-mentioned to dehydration process it Moreover, 
moisture content of the sludge after dehydration can also be made low, and becomes reducible [ the cost which 
the above-mentioned final treatment takes ]. 

[0028] If it is in the above-mentioned sludge concentration ^proach, since the raw water containing sludge is 
supplied in the separation thickener tank 1 and this sludge is condensed using a membrane separation device 2, 
sludge concentration can be performed for a short time and a high scale factor, the sludge of low moisture 
content can be obtained eflBcientiy, and reduction of sludge-disposal cost is enabled. Moreover, the water 
quality of a final eflQuent can be made always good. Moreover, since the amount of drawing of excess sludge 
can be adjusted fiieely, even if there is increase of the amount of excess sludge by a load effect etc., it can 
respond flexibly, and aggravation of final effluent water quality can be prevented, and a maintenance can be 
easy-ized. Moreover, that in wiiich condensing to high concentration depending on sedimentation contains 
many diflBcult sludge, for example, filamentous microorganisms etc., can also be condensed eflBcientiy, and the 
sludge of low moisture content can be obtained. Furthermore, it is not necessary to use a large-sized tub like a 
final sedimentation tub, and a reserve tub also becomes unnecessary and can aim at reduction of facility cost 
and fecility installation area, 

[0029] Moreover, according to the rise of the sludge concentration in raw water in the separation thickener 
tank 1 , by reducing a permeated water flow rate gradually, the rise of the pressure loss in filtration by the 
membrane separation device 2 is controlled, it filters on the small filtration conditions of a pressure loss, and it 
becomes possible to keep transparency flux high. Therefore, stable processing is attained and easy-izing of a 
maintenance and processing cost reduction can be planned. Moreover, the burden of the demarcation 
membrane to be used can be mitigated, reinforcement of a demarcation membrane and film surface product 
reduction are enabled, and processing cost can be reduced further. 

[0030] Moreover, by using a flocculant, sludge is made into the condition of being hard to adhere to a 
demarcation membrane 7 as bigger and rougher flocks, transparency flux can be kept high and stable 
processing can be enabled. Moreover, much more reinforcement of a demarcation membrane and film surface 
product reduction are enabled, and the fiirther processing cost reduction can also be planned. 
[003 1 ] Moreover, if it is in the above-mention^ sludge concentration equipment, the eflBcient sludge of low 



moisture content can be obtained and it becomes reducible [ sludge-disposal cost ]. Moreover, final effluent 
water quality can be made always good. Furthermore, it is not necessary to use a large-sized tub like a final 
sedimentation tub, and a reserve tub also becomes unnecessary and can aim at reduction of facility cost and 
fecility installation area Moreover, troubles, such as a sludge outflow into the final effluent by the overload, can 
be prevented, a maintenance can be easy-ized, and the effort and cost which a maintenance takes can be 
reduced. 

[0032] Next, the 2nd example of an operation gestalt of the sludge concentration approach of this invention is 
e:q)lained by making into an example the case wiiere the sludge concentration equipment shown in drawing 3 is 
used, the raw water in separation tiiickener tank V by the place where the sludge concentration approach of 
this example of an operation gestalt differs from the ^proach of the 1st example of an operation gestalt of 
point ** filtering with a membrane separation device 2 - the fall of water level - responding - new - raw 
water — separation thickener tank V - supplying inside — the raw water in this tub — it is the point of 
performing sludge concentration, maintaining water level at about 1 law. under the present circumstances, 
supply of new raw water — the raw water in separation thickener tank V - according to water level, you may 
siq)ply with a pump etc., and may supply according to a pump or a water head difference continuously together 
with ttie filtration velocity of a demarcation membrane 7. and separation thickener tank T - if inner sludge 
concentration reaches predetermined concentration, some or all of sludge that was condensed will be 
discharged from separation thickener tank V throu^ sludge discharge Rhine lb. 

[0033] By the approach of this example of an operation gestalt, like the approach of the 1st example of an 
operation gestalt of point **, the efficient sludge of low water content can be obtained and it becomes 
reducible [ sludge-disposal cost ]. Moreover, final effluent water quality can be made always good. Moreover, 
although the ratio of the height of the whole to the distance from the bottom of the tank section to the upper 
limit of a membrane separation device 2 needed to use the thing according to the concentration sludge 
concentration made into the purpose as separation thickener tank T by the approach of the 1st example of an 
operation gestalt It is possible in the case of this example, for it not to be based on the concentration sludge 
concentration made into the purpose, but to use the separation thickener tank of the configuration of arbitration, 
and much more reduction of facility cost and the installation area of separation thickener tank V is attained. 
Moreover, even if there are description of the sludge in the raw water which should be condensed, and 
fluctuation of concentration, according to them, final concentration sludge concentration can be reset up easily. 
Therefore, the above-mentioned sludge concentration processing can be performed on the always optimal 
conditions, the transparency flux of a membrane separation device 2 can be kept high, and stable processing 
can be enabled. 

[0034] In addition, although the hollow filament type thing was used as a demarcation membrane used for a 
membrane separation device 2 in each above-mentioned example, the thing of the configuration of arbitration, 
such as not only this but a flat film type [ for example, ], tubular type, and saccate type, may be used in this 
invention Moreover, as the quality of the material of a demarcation membrane, a cellulose system, a 
polyolefine system, a polysuifone system, a polyviny lidene fluoride (PVDF) system, a polytetrafluoroethy lene 
(PTFE) system, a ceramic system, etc. may be used. If the aperture of a demarcation membrane aims at 
separating even the bacteria in sludge from permeated water completely for example, although it can be set as 
arbitration as long as there is no trouble in solid liquid separation, it will be desirable to be referred to as 0.2 
micrometers or less. 
[0035] 

[Effect of the Invention] If it is in the sludge concentration approach of this invention as e?q)lained above, sludge 
concentration can be performed for a short time and a high scale factor, the sludge of low moisture content can 
be obtained, and reduction of sludge-disposal cost is enabled. Moreover, even if there is increase of the amount 
of sludge, while being able to respond flexibly and easy-izing a maintenance, final effluent water quality can be 
made always good. Furthermore, a facility can be miniaturized and reduction of facility cost and facility 
installation area can be aimed at Moreover, according to the rise of the sludge concentration in raw water in a 
separation thickener tank, by reducing a permeated water flow rate gradually, the rise of the pressure loss in 
filtration by the membrane separation device is controlled, it filters on the small ffltration conations of a pressure 
loss, and it becomes possible to keep transparency flux high. Therefore, stable processing is attained, it 
becomes reducible [ the reinforcement of easy-izing of a maintenance, and a demarcation membrane, and film 



surface products ], and processing cost can be reduced further. 

[0036] Moreover, if it is in the sludge concentration equipment of this invention, the efficient sludge of low 
water content can be obtained and it becomes reducible [ sludge-disposal cost ]. Moreover, final effluent water 
quality can be made always good. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The sludge concentration approach characterized by to discharge some or ail of sludge that condensed out 
of a separation thickener tank after the sludge concentration in raw water in a separation thickener tank reaches a 
predetennined value in discharging the permeated water v^ch supplied Ihe separation thickener tank which has the 
membrane separation device equipped with the demarcation membrane for the raw water containing the sludge 
generated in the process of waste water treatment, and was filtered by the membrane separation device out of a 
separation thickener tank, and carrying out the concentration prcx^essing of the sludge in raw water. 
[Claim 2] the time of a membrane separation device performing sludge concentration processing — the raw water in 
a separation thickener tank - the sludge concentration approach according to claim 1 characterized by suspending 
sh}dgc concentration processing before water level falls even to the upper limit of a membrane separation device, 
and discharging the condensed sludge out of a separation thickener tank. 

[Claim 3] newly supplying the raw water of tales doses to a separation thickener tank serially mosdy with the 
discharged permeat^ water, in case a membrane separation device performs sludge concentration processing — the 
raw water in a separation thickener tank - the sludge concentration approach according to claim 1 characterized by 
maintaining water level at about 1 law. 

[Claim 4] The sludge concentration approach given in either of claims 1-3 characterized by reducing a permeated 
water flow rate gradually according to the rise of the sludge concentration in raw water in a separation thickener 
tank in case a membrane separation device performs sludge concentration processing. 

[Claim 5] The sludge concentration approach given in either of claims 1-4 characterized by discharging these some 
or all of sludge that was condensed out of a separation thickener tank after the sludge concentration in raw water in 
a separation thickener tank reaches by 1.5 to 30 times the sludge concentration in raw water before concentration 
processing. 

[Claim 6] The sludge concentration approach given in either of claims 1-5 characterized by using a hollow fiber as a 
demarcation membrane of a membrane separation device. 

[Claim?] claims 1 -6 characterized by usirig the thing equipped with the flat tip hoUow fiber modde as a memb 
separation device - the sludge concentration approach given in either. 

[Claim 8] claims 1-7 characterized by washing a demarcation membrane by Ayr scrubbing in case a membrane 
separation device performs sludge concentration processing ~ the sludge concentration approach given in either. 
[Claim 9] The sludge concentration approach given in either of claims 1-8 characterized by adding a flocculant in a 
separation thickener tank in case a membrane separation device performs concentration processing of sludge. 
[Claim 10] Sludge concentration equipment characterized by being sludge concentration equipment which carries 
out concentration processing of the sludge generated in the process of waste water treatment, having prepared the 
membrane separation device and the powder trachea arranged under the membrane separation device in the 
separation thickener tank, and coimecting to a separation thickener tank a discharge means to discharge the sludge 
by v^iiich concentration processing was carried out out of a tub. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The outline block diagram showing the 1st example of an operation gestalt of the sludge 
concentration equipment of this invention. 

[Drawing 21 The perspective view showing the membrane separation device of the sludge concentration 
equipment shown in (hawing 1 . 

[Drawing 31 The oudine block diagram showing the 2nd example of an operation gestalt of the sludge 
concentration equipment of this invention. 

[Drawing 41 The flow chart showing the wastewater treatment system of the conventional example. 
[Description of Notations] 

1 [ ... A powder trachea, 7 / ... Demarcation membrane ] ... A separation thickener tank, lb ... Sludge 
discharge Rhine (discharge means), 2 ... A membrane separation device, 3 
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[Drawing 11 
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